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SOCIO-DEMOGRAPHIC PREDICTORS
OF WORK DISABILITY AFTER
OCCUPATIONAL INJURIES
Andy S.K. Cheng1 and L.K. Hung2
Objective: This study aimed at developing a predictive model based on socio-demographic information
usually obtained during an initial interview with an injured worker, which could be used to predict the
duration of work disability and identify those workers that require special attention.
Methods: A retrospective analysis of workers who sustained musculoskeletal occupational injury during
the calendar years 2001 to 2003, handled by three major workers’ compensation insurers, was conducted.
A total of 3,987 cases were retrieved from the insurer’s databases. After case-wise deletion, 2,460 cases
were finally selected. The potential influence of six typical socio-demographic data on the development
of chronic work disability was analysed.
Results: Of these socio-demographic variables, gender alone did not achieve a statistical significance.
However, fracture, upper limb injury, age from 40 to 59, high physical work demands, and periodical
payment received at HK$15,000 to less than HK$20,000 were found to be significant predictors.
Conclusion: This study provided updated evidence of socio-demographic factors associated with the
likelihood of developing work disability of injured workers. The results of this study can serve as an initial
screening in occupational rehabilitation.
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Introduction
Occupational injuries represent a significant cost to the indus-
try and to the productive capacity of every industrialized nation.
Work disability associated with occupational musculoskeletal
injuries is an increasingly serious societal problem (Turner et al.,
2004). As more countries become active participants in the
global economy and as the workforce in industrialized coun-
tries is aging, there is no reason to expect that the problem of
work disability will decrease (Feuerstein, 2005). According to
the World Health Organisation’s International Classification
of Functioning, Disability and Health, disability serves as an
umbrella term for impairments, activity limitations or partici-
pation restrictions, of which impairment refers to problems in
body functions or structures (WHO, 2001). Within this context,
work disability can be conceptualized as any problems in the
functioning of the individual’s physiological and psychological
body systems (body functions) and/or anatomical parts of the
body (body structures) that restrict the individuals’ ability to
participate in work activity. Sullivan et al. (2005) stated that
work disability refers to individuals who have discontinued
their participation in occupational activities. Young et al. (2005)
further elaborated on work disability, describing it as the result
of a condition that causes a worker to miss at least one day of
work and includes time off work as well as any ongoing work
limitations.
There are two models that recognize the developmental
character of work disability. Firstly, the eight-phase occupational
disability model consists of two pre-disability phases, the occur-
rence of work disabilities and the formal report of an injury or
illness, and six disability phases, which are defined socially
by the duration of work disability (Krause & Ragland, 1994).
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Secondly, the three-phase model of low back pain delineates
three disease phases clinically by duration of pain (Frank et al.,
1998). Building on these two models, the disability phase-
specific analysis defined by the number of days off work has
evolved. This has provided a clear differentiation between an
acute phase (up to 1 month), a subacute phase (2–3 months), and
a chronic phase (more than 3 months) (Mclntosh et al., 2000;
Dasinger et al., 2000) and identifying the phase-specificity of
risk factors (Krause et al., 2001a). Franche & Krause (2002)
pointed out that physical factors and injury factors are deter-
mining predictors of disability in the acute phase, whereas
psychosocial factors have stronger predictive values in the
subacute and chronic phases of disability. Oleinick, Gluck &
Guire (1996) distinguished factors affecting the acute and
chronic work disability periods. In the acute phase, gender, age,
number of dependents, industry (construction), occupation,
and type of accident predict continued work disability. However,
in the chronic phase, age, establishment size, and wage com-
pensation rate predict the duration of work disability. Duration
of work disability is increasingly used as a performance measure
for health care providers, vocational rehabilitation services,
and workers’ compensation insurers (Krause et al., 2001b).
Predictors are valuable in giving us information to identify
which workers are less likely to recover, leading to chronic work
disability. A means of accurate early identification of injured
workers at risk for chronic disability would enable these
workers to be targeted for early intervention to promote return
to work and normal functioning (Turner et al., 2004). More
structured medical and rehabilitation programmes could be
formulated. In Hong Kong, scientific study concerning pre-
dictive factors for chronic work disability is scarce. It is, there-
fore, imperative to build up a predictive model for the medical
and rehabilitation professionals.
Methodology
Design
This was a retrospective analysis of workers who sustained
musculoskeletal occupational injuries during the calendar years
2001 to 2003, handled by three major workers’ compensation
insurers. According to the Employees’Compensation Ordinance,
once an occupational accident or disease has occurred, the
employer must notify the Commissioner for Labour through
“Form 2”, if the incapacity (proved by a sick leave certificate
issued by a registered medical practitioner) exceeds 3 days. In
this form, the employer or responsible person in the workplace
should provide a range of information, including the particulars
and details of the employee’s earnings, a description of the acci-
dent, the nature of the injury, the type of accident, and the type
of work performed by the employee at the time of accident.
When the attending registered medical practitioner has certified
that no further treatment is required, a Medical Assessment
Board will be arranged if the employee’s period of sick leave
exceeds 7 days. After the medical assessment, the Commis-
sioner for Labour will issue the Certificate of Assessment, i.e.
“Form 7”, in which the periods of absence from work and per-
centage of loss of earning capacity permanently caused by the
injury will be listed. If there is no objection, the Certificate of
Compensation Assessment, i.e. “Form 5”, will be issued to
summarize the amount of compensation that the injured
employee is entitled to receive. However, if there is any objec-
tion, either from the employee or the employer, a second
Medical Assessment Board will review its assessment and issue
a Certificate of Review of Assessment, i.e. “Form 9”, and Cer-
tificate of Review of Compensation Assessment, i.e. “Form 6”,
which consist of the same information as “Form 7” and “Form
5”, respectively. Further objection by either party shall be
made to the District Court within 6 months after the issue of
the certificate. Since the insurance companies are responsible
for compensation claims, they will have all the relevant infor-
mation about the injured workers. Consequently, estimates of
work disability derived from administrative employees’ com-
pensation databases of the insurer provide substantial infor-
mation on the prevalence of occupational injuries and their
impact on work disability and return to work outcomes.
Selection of Data
Information on worker’s socio-demographic characteristics and
the cause of occupational injuries listed in “Form 2” were col-
lected from the insurer’s claims files. The number of workdays
lost and percentage of loss of earning capacity of each worker
were recorded with reference to “Form 5 or 6” and “Form 7 
or 9”. Data on diagnosis and injury type were retrieved through
the medical report and medical certificate. Since soft tissue
injuries cover a large range of heterogeneous diagnoses, a fur-
ther breakdown was made to single out tendon and nerve sev-
erance injuries, which required surgical intervention. They were
named “cut tendon” and “cut nerve” and were regarded as major
soft tissue injuries. The remaining soft tissue injuries included
sprains and strains, inflammation of joints, tendons or muscles,
contusions, repetitive strain injuries, bursitis, synovitis, tenosyn-
ovitis, and tendinitis, which are comparatively minor in nature.
The overall estimated difficulty of the job was determined from
job titles. These determinations were made by job descriptions
and gross categories supplied by the Dictionary of Occupational
Titles (USDL, 1991). These categories also referred to the
physical demand characteristics of work and comprised five
physical demand levels (PDLs). From the information collected,
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six socio-demographic data were identified for analysis, based
on previously cited publications, systematic reviews and the
literature reviewed. The data sets and relevant references to the
literature are as follows:
1. Age (Bigos et al., 1986; Tate, 1992; Infante-Rivard &
Lortie, 1996, Dasinger et al., 2000; Krause et al., 2001a);
2. Gender (Bigos et al., 1986; Cheadle et al., 1994; Dasinger
et al., 2000; Krause et al., 2001a);
3. Medical diagnosis (Cheadle et al., 1994; Cole & Hudak,
1996; Infante-Rivard & Lortie, 1996; Krause et al., 1997;
van der Weide et al., 1999);
4. Body part injured (Galizzi & Boden, 1996);
5. Job difficulty (Andersson et al., 1983; Krause et al., 1997;
Dasinger et al., 2000; Krause et al., 2001a); and
6. Disability benefits payment (Fenn, 1981; Loeser et al.,
1995; Meyer et al., 1995; Galizzi & Boden, 1996)
Data Analysis
Descriptive statistical analysis was used to summarize different
demographic data. Comparison was then made to evaluate the
impact of different diagnoses of occupational injuries, with
particular reference to the diagnoses that would result in
chronic work disability (i.e. commonly referred as “more than 
3 months of workdays lost”). Finally, a predictive model was
developed to identify the contribution of the six selected socio-
demographic variables on the development of chronic work
disability after occupational injuries. Logistic regression analy-
sis was used for predicting the probability of a binary outcome
(chronic/non-chronic). A case-wise deletion technique was used,
and all statistical tests were computerized by SPSS version 14.0
(SPSS Inc., Chicago, IL, USA) for Windows, with the statistical
significance set at p < 0.05.
Results
A total of 3,987 cases were initially identified from the insurer’s
databases. As a case-wise deletion technique was used, cases
that had one or more variables missing were excluded. Of the
initial cases identified, 1,527 cases (38.3%) were excluded, as
one or more variables were missing in the database or were
inconsistently recorded, or the case was still unresolved, leaving
a total of 2,460 cases of occupational injury for analysis. Of the
2,460 occupational injuries, 84.1% were soft tissue injuries,
12.7% fractures, 1.1% cut tendon, 1.2% cut nerve and the
remaining 1% multiple diagnosis, which included more than
one type of injury. Of the cases, 85.77% were males with a mean
age of 36.68 years, and 14.23% were females with a mean age
of 37.19 years. The mean periodical payment received during
sick leave was HK$11,183.16 (minimum, HK$3,642.57;
maximum, HK$23,528). Upper limb injury constituted the most
prevalent diagnosis (38.7%), followed by lower limb (23.7%)
and back (12.8%). The remaining 24.7% referred to those
injuries occurring at more than one body location. Using the
classification in Form 2 from the Labour Department of Hong
Kong, the data showed that the top three causes of occupational
accidents were: (1) striking against moving object (23.4%);
(2) injured whilst lifting or carrying (21.9%); and (3) slip, trip
or fall on the same level (16.2%) (Figure 1). A large variety of
job titles were included in this study, ranging from clerical
work to manual labourer. The medium level of the PDL was the
predominant category, comprising 54.11% of the occupations
(Figure 2).
The impact of different diagnostic groups of occupational
injury was analysed in terms of its effect on work disability
(duration of workdays lost) and financial costs incurred. The
overall mean duration of work disability in upper limb injury
was 44.68 days, lower limb injury 42.89 days and back injury
49.38 days. Fracture was the type of injury that required 
the longest duration of recovery, taking more than 90 days 
(3 months) of time lost from work, irrespective of whether the
injury was in the upper limb, lower limb or back (Table 1).
The costs of an occupational injury according to the legally
stipulated coverage include periodical payments for temporary
incapacity (disability benefit), medical expenses, costs for
prostheses and surgical appliances if indicated, and final com-
pensation according to the percentage of permanent disability
caused by the injury. Only the costs payable as periodical pay-
ments and compensation for permanent disability were calcu-
lated in this study. Figure 3 shows the periodical payment paid
to the injured workers during the period of sick leave. The aver-
age periodical payment for soft tissue injury was HK$13,234.34,
fracture HK$48,216.87, tendon injury HK$41,227.97, nerve
injury HK$20,396.03, and multiple injuries HK$46,884.36.
Figures 4 and 5 show the percentage loss of earning capacity
and the costs paid for compensation, as listed in Forms 7 and 9,
respectively. The mean percentage for loss of earning capacity
was lower in the case of nerve injury (0.6%), but higher for
multiple injuries (2.5%). Average compensation cost for soft
tissue injury was HK$15,355.85, fracture HK$57,981.85, tendon
injury HK$55,641.60, nerve injury HK$16,704.00, and multiple
injuries HK$76,860.00. The sum total of the injury cost for
soft tissue injury was HK$28,590.19, fracture HK$100,198.72,
tendon injury HK$96,869.57, nerve injury HK$37,100.03, and
multiple injuries HK$123,744.36.
Tables 2 and 3 are the categorical groupings of independent
variables and the regression analysis results for the demo-
graphic variables for the prediction of the possibility of chronic
work disability after occupational injuries (SPSS output).
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Table 3 shows that according to the Wald test, gender alone
could not achieve a statistical significance. However, location
of injury, age, periodical payment (disability benefit), and 
the PDL of the job were statistically significant according to
the Wald test, meaning that these variables were significant
predictors in the development of chronic work disability after
occupational injury:
1. Location 1 (upper limb injury): Wald statistic = 26.413,
p = 0.000;
2. Location 2 (lower limb injury): Wald statistic = 7.914,
p = 0.005;
3. Location 3 (back injury): Wald statistic=12.698, p=0.000;
4. Age group 3 (aged 40–49): Wald statistic=5.168, p=0.023;
5. Age group 4 (aged 50–59): Wald statistic=5.611, p=0.018;
6. Age group 5 (aged 60 or above): Wald statistic = 5.944,
p = 0.015;
7. Disability benefit 2 (periodical payment received at
HK$5,000 to < HK$10,000): Wald statistic = 5.683,
p = 0.017;
8. Disability benefit 4 (periodical payment received at
HK$15,000 to < HK$20,000): Wald statistic = 6.604,
p = 0.010;
9. Physical demands 2 (medium work demand level): Wald
statistic = 3.982, p = 0.046).
The column labelled Exp(B) contains the odds ratio for each
predictor in the model, providing information about the relative
risk of each variable and its dummy variables.
For the location of injury variable, the odds ratio for loca-
tion 1 (upper limb injury) was 2.657 with a 95% confidence
interval of 1.830 to 3.857, for location 2 (lower limb injury)
was 1.810 with a 95% confidence interval of 1.197 to 2.737
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Figure 2. The physical demand level of the job of 2,460 cases.
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and for location 3 (back injury) was 2.325 with a 95% confi-
dence interval of 1.462 to 3.699. Since the reference group in
this comparison was “others”, this suggested that a worker
sustaining upper limb injury was about 2.7 times more likely
to develop chronic work disability than one sustaining injury
at more than one body location. Similarly, the likelihood of
lower limb and back injuries resulting in chronic work disabil-
ity was 1.8 times and 2.3 times higher, respectively.
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Table 1. Mean workdays lost for different diagnostic groups of different locations of the body (n = 2,460)
Location Diagnosis group Mean SD Minimum Maximum
Upper limb injuries Soft tissue 32.23 51.697 1 571
Fracture 93.76 73.876 7 378
Cut tendon 71.54 59.867 2 211
Cut nerve 98.63 66.410 3 169
Multiple 119.44 68.464 37 277
Total 44.68 61.481 1 571
Lower limb injuries Soft tissue 25.50 45.472 1 418
Fracture 122.43 105.254 7 523
Cut tendon 288.00 – 288 288
Cut nerve 13.00 – 13 13
Total 42.89 71.297 1 523
Back injuries Soft tissue 47.53 85.843 1 700
Fracture 144.67 105.105 35 307
Total 49.38 87.065 1 700
Others Soft tissue 23.93 55.197 1 670
Fracture 94.15 117.292 6 614
Cut nerve 19.40 16.234 2 37
Multiple 73.53 125.416 1 449
Total 30.66 67.035 1 670
Total Soft tissue 30.87 58.194 1 700
Fracture 104.14 93.817 6 614
Cut tendon 80.20 72.862 2 288
Cut nerve 40.32 50.265 2 169
Multiple 90.75 108.260 1 449
Total 41.39 69.197 1 700
SD = standard deviation.
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Figure 3. Periodical payment paid to different diag-
nostic groups of occupational injury (n = 2,460).
For the age group variable, the reference group was “age
under 20”. The odds ratio for the age group 3 (aged 40–49) was
2.972 with a 95% confidence interval of 1.162 to 7.601, age
group 4 (aged 50–59) was 3.185 with a 95% confidence inter-
val of 1.221 to 8.305, and age group 5 (aged 60 or above) was
4.330 with a 95% confidence interval of 1.333 to 14.066. This
illustrated that workers aged from 40 to 59 were almost three
times more likely and workers aged 60 or above were four
times more likely to develop chronic work disability than
workers aged under 20.
For the disability benefit variable, the reference group for
disability benefit was “periodical payment received at
HK$20,000 to < HK$25,000” monthly. The odds ratio for 
the disability benefit 2 (periodical payment received at
HK$5,000 to < HK$10,000) was 0.367 with a 95% confidence
interval of 0.161 to 0.837 and for disability benefit 4 (peri-
odical payment received at HK$15,000 to < HK$20,000) was
2.914 with a 95% confidence interval of 1.289 to 6.589.
Compared with the reference group, the disability benefit 2
group (periodical payment received at HK$5,000 to
<HK$10,000) was 6.4 times less likely to develop chronic work
disability. On the other hand, the disability benefit 4 group
(periodical payment received at HK$15,000 to < HK$20,000)
was 2.9 times more likely to develop chronic work disability.
Finally, for the physical work demands variable, the odds
ratio for physical demands level 2 (medium PDL) was 0.758
with a 95% confidence interval of 0.577 to 0.995. As the 
reference group was heavy and very heavy PDL, this suggested
Andy S.K. Cheng & L.K. Hung HKJOT 2007;17(2)
50 Hong Kong Journal of Occupational Therapy
5
4
3
2
1
0
2.458
0.608
1.90
2.09
0.615
95
%
 C
I p
er
m
an
en
t d
isa
bi
lit
y
MultipleCut nerveCut tendonFractureSoft tissue
Figure 4. Comparison of percentage loss of earning
capacity between different diagnostic groups of occu-
pational injuries (n=2,460).
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Figure 5. Compensation paid to different diag-
nostic groups of occupational injuries (n = 2,460).
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Table 2. The categorical group of demographical independent variables and parameter coding setting for logistic regression analysis
Parameter coding
Frequency
(1) (2) (3) (4) (5)
Age group
Under 20 118 0.000 0.000 0.000 0.000 0.000
20–29 687 1.000 0.000 0.000 0.000 0.000
30–39 588 0.000 1.000 0.000 0.000 0.000
40–49 670 0.000 0.000 1.000 0.000 0.000
50–59 353 0.000 0.000 0.000 1.000 0.000
60 or above 44 0.000 0.000 0.000 0.000 1.000
Disbenefit
< 5,000 57 1.000 0.000 0.000 0.000
5,000 – < 10,000 1411 0.000 1.000 0.000 0.000
10,000 – < 15,000 572 0.000 0.000 1.000 0.000
15,000 – < 20,000 379 0.000 0.000 0.000 1.000
20,000 – < 25,000 41 0.000 0.000 0.000 0.000
Location
Upper limb injuries 953 1.000 0.000 0.000
Lower limb injuries 583 0.000 1.000 0.000
Back injuries 316 0.000 0.000 1.000
Others 608 0.000 0.000 0.000
Phydemands
< Medium 320 1.000 0.000
Medium 1331 0.000 1.000
> Medium 809 0.000 0.000
Sex
Male 2110 1.000
Female 350 0.000
Disbenefit = disability benefit; phydemands = physical demands.
that workers whose work demands fall into the medium level
of strenuousness category were 2.4 times less likely to develop
chronic work disability. In other words, jobs classified as “high
physical work demands” were 7.6 times more likely to cause
chronic work disability.
Discussion
This retrospective review makes a unique contribution in several
ways. Firstly, it investigated a wide scope of occupational
injuries of the back, upper extremities, and lower extremities.
Secondly, the data was collected from a larger sample of
workers than those that had ever been investigated in Hong
Kong before. Thirdly, all the case files were retrieved from three
major insurance companies in Hong Kong, providing data from
a broad range of clinical, workplace and administrative factors.
This study showed that soft tissue injury without major anatom-
ical disruption is the most common occupational injury in
Hong Kong, although this injury is regarded as minor injury.
A small percentage but large proportion of such injury could
result in chronic work disability with work disability periods
longer than 3 months. For example, 8.1% of workers with this
minor injury require sick leave of more than 3 months. Unlike
“severe” injuries such as fracture, the percentage of workers
with this type of injury who develop chronic work disability is
much higher. The percentage of the 312 cases that sustained
fractures thus requiring more than 3 months’ sick leave was
44.4%. This duration of work disability may be considered
acceptable or necessary for a normal healing process and
rehabilitation time frame for fracture. When the number of cases
that would have chronic work disability was counted, soft tissue
injury contributed a higher proportion of cases (199 versus
139 cases). In addition, the average cost for this injury was
approximately 28.5% of the cost of fracture and 23.1% of the
cost of multiple injuries (excluding medical treatment fee,
costs for prostheses and surgical appliances or common law
recoveries). Therefore, although a small percentage of soft tis-
sue injuries will develop into chronic work disability, it indeed
represents a large number of cases that utilize a disproportionate
amount of resources.
It is easy to understand that older workers are prone to
having longer sick leave because of their relatively slow metab-
olism and healing process. In addition, ageing workers are often
haunted by the fear of unemployment or unemployability due
to their age or reduced capacity for work. Workers’compensation
following an injury provides a type of job security or early retire-
ment. Their earnings are guaranteed until the expiry of the
statutory compensation period; because under the Employees’
Compensation Ordinance, they cannot be dismissed when they
are still on sick leave. However, in this study, we found that
younger workers were more prone to having chronic work dis-
ability. Workers aged from 40 to 49 have similar odds ratios as
those aged from 50 to 59. This phenomenon warrants attention
and indicates a need for further investigation into the underlying
causes. During the period of 2001 and early 2002, Hong Kong’s
economy was still affected by the Asian economic crisis. The
unemployment rate reached a historical peak, and project-
based or contracting-out work became the norm, meaning that
occupational injury may have become a refuge for some
injured workers. In addition, the average periodical payment
received by the study population was HK$11,183.16. This rel-
atively high benefit level could act as a financial incentive for
the young injured worker to decide to delay return to work.
Selander et al. (2002) suggested that injured workers who are
disability pensioners and require long-term sick leave of more
than 90 days are good candidates for more highly structured
treatment programmes. For injured workers who are at risk of
not returning to work because of complicating factors such as
age and high physical work demands, the rehabilitation profes-
sional could consider other appropriate intervention strategies
such as job modification and graded work exposure.
Conclusion
This study provided updated evidence of factors associated with
the likelihood of developing work disability for workers who
were injured at work. Although the analysis was limited to ret-
rospective case studies and within a pre-set data format, these
results have practical implications, as they contribute to the
identification of variables that are important in predicting work
disability after occupational injuries and suggest the need to
incorporate these findings as a initial screening tool for the med-
ical and rehabilitation professionals during their intake interview
with the injured worker.
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Table 3. The logistic regression analysis results for different independent variables on the prediction of the possibility of 
development of chronic work disability after occupational injuries (significance level set at p < 0.05 level)
Wald 95.0% CI for Exp(B)Step 1* B SE
statistic df p Exp(B) Lower Upper
Location 27.848 3 0.000
Location 1 0.977 0.190 26.413 1 0.000 2.657 1.830 3.857
Location 2 0.594 0.211 7.914 1 0.005 1.810 1.197 2.737
Location 3 0.844 0.237 12.698 1 0.000 2.325 1.462 3.699
Sex (1) 0.106 0.213 0.250 1 0.617 1.112 0.733 1.689
Age group 29.457 5 0.000
Age group 1 0.405 0.487 0.690 1 0.406 1.499 0.577 3.894
Age group 2 0.523 0.488 1.149 1 0.284 1.687 0.649 4.386
Age group 3 1.089 0.479 5.168 1 0.023 2.972 1.162 7.601
Age group 4 1.158 0.489 5.611 1 0.018 3.185 1.221 8.305
Age group 5 1.466 0.601 5.944 1 0.015 4.330 1.333 14.066
Disbenefit 164.468 4 0.000
Disbenefit 1 −19.402 5205.186 0.000 1 0.997 0.000 0.000
Disbenefit 2 −1.002 0.420 5.683 1 0.017 0.367 0.161 0.837
Disbenefit 3 0.065 0.418 0.024 1 0.876 1.067 0.470 2.423
Disbenefit 4 1.070 0.416 6.604 1 0.010 2.914 1.289 6.589
Phydemands 4.248 2 0.120
Phydemands 1 −0.259 0.212 1.493 1 0.222 0.772 0.509 1.170
Phydemands 2 −0.277 0.139 3.982 1 0.046 0.758 0.577 0.995
Constant −3.074 0.682 20.294 1 0.000 0.046
*Variable(s) entered on step 1: location, sex, age group, disbenefit (disability benefit), phydemands (physical demands). SE = standard error; 
CI = confidence interval.
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